Functional expression of TrkA receptors in hippocampal neurons.
Nerve growth factor (NGF) initiates its biological effects by promoting the dimerization and activation of the tyrosine kinase receptor TrkA. The requirements for NGF signaling through the TrkA receptor have been defined extensively from studies in immortalized cells, involving transfection of NIH 3T3, COS, and PC12 cells. In the present study, we tested the effects of extracellular and intracellular mutations of TrkA after DNA-mediated transfection in primary cultures of embryonic day 17 hippocampal neurons. We found that the action of the TrkA receptor on neuronal differentiation depends on specific motifs in the extracellular domain and on tyrosine 490 (Y490), the site for SHC protein binding. In contrast with previous observations in a PC12 background, a mutation in the SHC Y490 binding site in TrkA resulted in a loss of NGF-dependent process formation. These results indicate that tyrosine 490 is necessary for neurite outgrowth in hippocampal neurons. Moreover, a constitutively active form of TrkA did not give enhanced responsiveness in hippocampal neurons, indicating that the behavior of TrkA receptors in primary neuronal cells is distinct from that of other cell types.